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SPECIFICATIO!^' 

METHOD OF comTmcsim Am mcomim list of 

RECORDED DATA FQSTSCSIFT TYPE OPTICAI. DISK 

. TECHNICAL FIELD 
This invention relates to s si^ethod of 
constr?icting s list of recoraad dsts isi s postscript 
type optical disk using an optical recording SRsdiii"^ snd, 
jKore particularly, to a method of constrxscting &nd 
recording list of rscordea data is a non-ersssble 
postscript type optical disk within short periods oS 
tirse. 

In a issvsal optical disk, on which & train of 
signals are recorded between its ianer and ositsr 
peripheries by utilis:ing & Isser bessK^ a list of 
recorded data Is recorded oiito the disk. This list of 
recorded dsts is called TOC |tsble of contents K- snd it 
provides information about positions of recor^lsd data in 
the signal train. The position of intended dats can Ise 
accessed at high speed with reference to the list noted 
above at the time of the data accessing.. 



021S133 



" 2 - 

The position of recorded data niay be expressed 
using addresses of frasr^e nuiT^bers or the like for each 
track as in a video disk player where a disk drivex^ at a 
constant angular velocity {C.A.V.) to reproduce data 
witli an optical pick-up, or it n^ay be expresssd using 
ths overall recordir.g tism frorts a point of starting the 
recording. In the esse of a disk (hereinafter referred 
to it as CD} with digital audio signals recorded 
thereon, which is called as co.^pact disk known as an 
escaa^Dls of the latter and driven at s constant linear 
velocity {C.L.VO to reproduce data with ai^ optical 
pick-up, the overall recording tijr.e is used as the 
record position information, and the ti^e point of 
st^srt of each musical pieca, the number of first rsiusical 
piece, the nusnber of the last nsusical piece and the last 
tirne point of recording are recorded onto list areas on 
the disk. In an optical disk capable of recordir.g, the 
stat^^s of record of data presently recorded onto the 
disk, is usually recorded onto a list area, and this 
list is used for randons accessing to data, 

^'hen it is intended to record a list onto a non- 
erasable postscript type optical disk with the sarsie 
fonr.at as for the CD noted above, there is an 
Inconvenience in case the length of recorded data, 
number of data pieces, etc. are not known until the end 
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of recording of the last data. In this case, the list 
ears not be recorded onto the disk ^inXsss all the desta 
have been recorded , Irs practice, howver, it is 
necessary to access data slrssdy recorded onto the disk 
St high speed even before the end of recording of all 
the data, Where sio list is recorded ossto the disJc, the 
sss:^e inforj^stion as the list c&n h& obtained through 
continuous reading of the data rscorslsd onto th© disk. 
However, the rsal-tims resding of the recorded data from 
the pois^t of start till the point o£ end of the 
recording requires long ti^s. 

In the postscript type optical disk, particularly 
the rson-erasable disk, it is ijjtpossibls to record a list 
orsto the list area of the disk unless all the data have 
beers recorded. Therefore, it has been injpossible to 
access the recorded data at high speed until the end of 
recording of all the data. 

Ths present invention has been intended in order 
to solve the above problem in the prior art, snd its 
ohject is to provide a method of constructing snd 
recording a list of recorded data in a postscript ty|>e 
optical disk, particularly of non-srsfs&ble type* with 
wMch it is possible to constrtsct list iBforsssation of 
recorded dsta under control within short periods of tifse 
even though no list of recorded dsta is recorded so that 
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recorded data may be accessed at high ispeed. 

DISCLOSURE OF THE INVSHTION 

The jTisthod o£ constructing a list sccording to 
the present invention features tiie steps of detecting a 
point of ending the recording of recorded data recorded 
onto s disk; reading time code data at said point of 
ending the recording, obtaining a point ot starting the 
recording through subs tract ion of the recording tissue of 
the last recorded data from the overall recording time 
according to said tijr-e code data, and storing the 
obtained point of starting the recording in a time table 
of the pertinent data nu!?,ber, thereby obtaining s list 
of recorded data. 

The Kjethod of recording a list according to the 
present invention features the steps of detecting a 
point of ending the x-scording of recorded data recorded 
onto a disk, reading tiise code data at said point of 
ending the recording, obtaining a point of starting the 
recording through subtraction of the recording ti^rse of 
the last recording data frosn the overall recording tiae 
according to said time code data, storing the obtained 
point of starting the recording in a time, table of the 
pertinent data nun^ber, initialissing a pointer 
representing a data nuniber to he retrieved .next with the 
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aata number of ssia last recording dsta, reading out the 
point of starting the recording of recorded data of tha 
data number represented by the pointer £rom s&id ti^srse 
tabl«, storisjg a point for seeking a value with s 
predeternsinea off-^set from the read-cut point of 
sstartirsg the recording in a register, ssekirsg th® point 
of the value iss said register by advancirsg ssid pointer, 
«sf£ecting coHjpesisation for tha seek point ^hen the dsta 
s^.uK5ber after the seeking fails to coincide with ths 
pointer while obtaining the point of starting the 
recording of the pertinent data and storing it in said 
5;i?ne table when the dsta nuis^ber coincides with the 
pointer, and repeating the seeking operation to obtain 
the point of starting the recording of each dats, 
thereby constructing a list of recorded data and 
recording it onto a list area of the postscript type 
optical disk. 

According to the presej^t invention, the point of 
recording of the last data is detected, and ths point of 
starting the recording of the Isst recorded data is 
obtained from the pertinent tijtse code dsts. On the 
basis of the data of the recording start point the 
preceding data area is sought to find the point of 
starting the recording of that data^ This process is 
repeatedly done progressively. In this way, s list of 
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all recorded data recorded onto the disk is constructed 
at high speed under control of a systesn controller. The 
list thus constructeci is recorded onto a list area of 
the postscript type opticsl disk. 

BRIEF DESCRIPTION OF THE DHAWIHGS 
Fig. 1 is & block diagrans showing s disk 
recordinv3/reproduclng apparatus accordif^g to the present 
invent ioR ? 

Fig, 2 is a block diagram showing a system 
controller of the disk recording/reproducing apparatus? 

Fig. 3 is a diagram showing a record format of 
data recorded onto a disk by the disk recording/ 
r epr oduc i ng app ara t u s ; 

Fig. 4 is a flow chart showing a list 
construction procedure? 

Fig. 5 is a view showing a tin^s tabls in the 
systets cant roller ; 

Fig, 6 is a view sheafing ths form o£ a list 
recorded onto a disk? 

Fig. 7 is a block diagrani showing a.n encoder in 
the disk recording/reproducing apparatus? 

Fig, 8 is a tinse chart for explaining an 
additional recording with the disk recording /reproducing 
apparatiss s 
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Fig. § is a block diagrsis showing a tisrss code 
g®r;erstor in the disk recording/reproducing apparatus 
and 

Fig. 10 is a flow chart for explaiaiag the 
operation of the time code generator, 

BEST MODE FOH BXECOTI^JG THE IHVBHTXOI*! 

I^'o^s?, an embodiment of the s^sethod of coastrycting 
and recordins a list of recorded dsta in a postscript 
t3fpe optical disK vfili be described in ^letail ^-ith 
refsrenc® to the accossspsnyl^^g drawings. 

First the construction c£ s disk recording/ 
reproducing apparatus and a systems controller thereof 
for rssli^irsg the n^ethod of constructing ssnd recording a 
list of recorded data according to the present invesition 
will b© described with reference to Figs. I and 2. 

Referring to Fig. 1, a systesrs controller I 
corstrols a spindls servo circuit 2, vhich turn 
controls spindle j5?otor 3, whereby a postscript type 
optics! disk 4 which is incapable of erasing is driven 
for rotation at a constant linear velocity, Ajs optical 
pick-up 5 effects writing and reading of data ^Ith 
respect to the disk 4, and it is corstrollsd by a focus 
tracking servo circuit 6 sucb that s laser bsais is 
corrsctly focused on the recording surface of the disk. 
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The servo circuit 6 is under control of the system 
controller 1. The systerti controller 1 vr^ay be a CPU "LK- 
0080" I a trsds nasne by Sharp Co., Ltd.), a EOM ''MEM 
27128-25" fa trade nsn?e by P'ujitsu Co, ^ LtdO* s R^H 
■■'MSM 5128-12HS'' (s trade name by Oki Denki Kogyo Co., 
Ltd,-) or an IPO " pFDTlOSSC (a trade nanxe by Nippon 
Denki Co. , Ltd. K 

Input data to an input tsrrjiinal 7 is fed through 
an input data interface 8 to an encoder 9* The encoder 
9 converts the input dsta into one in a predster^iined 
recording forsrsat. It may consist of an IC "CXD-IG05Q, 
CXD-lOOeo" (a trade name by Sony Co,, Ltd, K The 
encoder 9 receives a rsproduction sync signal supplied 
fron? a decoder 10 (consisting of XC 

! trade na^r^es by Sony Co», Ltd.) and also x-eceives a 
control signal supplied frors the system controller 1. 
To the encodex- 9 is s'appiied through a switch 29 time 
code data vhioh is recorded, together with input data 
from a tisne coda generator 11 lender control of the 
system controller 1. Externally suppllsd time cods data 
to a ternsinal 30 is selectively supplied through the 
.switch 29 to the encoder 9« T.he encoded output fros^ the 
encoder 9 is supplied throisgh a srjod'jlator 12 to the 
optical pick-up 5, h laser beam is light intensity 
saodulatad by the encoded oxstput to obtain data recorded 
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onto the ^isk 4. 

When data x^cord^d onto the sSisk 4 is 
reproduced, data ^'hich is read out by the optic&l pick- 
up 5 with the light intensity of the laser besrs reduced 
aotnpared to the value at the time of the recording, the 
re^3«S-out dats being supplied to a HF s.r?sg?lifier /modulator 
13. The BF a^nplif ier/ssodulator 13 rasy bs those used for 
cuxTsnt compact disk players. For ssca^pl®, an IC "CK- 
lOXQS" (a trade s^a^se by Sony Co., Ltd,) is wssd for RF 
gnsplificstion, srsd an IC ''CX~20i09'' U trade by 
Sorsy Co., Ltd,) is used as s deHK>duXstot% Data having 
been arnplified by the HF ajsplif isr/MduI&tor 13 arsid 
ds^■sodulated to a prsdater^Rinad pulse series Idemodulsted 
pulse series} is supplied to a RF detector 14 ^ %rhich 
sletects the presence or absence of demodulation output I 
a?sd slso supplied to the decoder 10 under corstrol of the 
system controller i» 

■The decadsr IS processes the aes^iodulated pulse 
series for separstion of the sync signals snd 
d®ss3odulation of dsts. The decoded output of the decoder 
IS is divided into the reproduced data and tisne code 
data to be taksxj out as output data through output 
data ij-terfsce 15 and terralnals 16li and 168. The ti??sa 
code data from the decoder 10 is fed to the sjnt&m 
control ier I~ 
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How, ths construction of the systera controller .1. 
will be explained v^ith reference to Fig, 2. An encoder 
controller 1? supplies an on-off signal., i.e., 
syrichronisation perrs^ission signal to the encoder 9 and 
receives a status signal or a t lining signal from the 
encoder 5, Further, a servo controller 18 suppplies a 
control signal to the servo circuits 2 and & snd 
receives states signals from the servo circtsits 2 and 6. 
F'virthsr, a time code generator controller 19 supplies 
new ti^e code setting data {i.e,.. present data or 
operation cojmar.d signals} to the time code generator 
11, A display controller 20 supplies a display control 
:::Signal to a display unit 21, %^-hic.h displays the 
prevailing performance tin>e or status of apparatus. The 
controllers 17 to 20 receive a series of control by a 
control operatioTi processor 22. 

Tisne code data in the reproduced o^jtput is 
supplied from the decoder 10 to s tijne code reader 23, 
'rhe output of the reader 23 is processed in the control 
operstioti processor 22. 

List inforn-istion, which is produced in the 
processor 22 on the basis of the time cods data noted 
above, is stored in a list Inf orsrsation sserrsory 24. Also, 
the list infonnation is read out for reference when it 
is necessary. 
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To a termnal 26 is si^pplied a disk detection 
signal, which is obtained frorsi a aisk detector (not 
BhQwn) disposed on near a disk stsountii^g position, 
corssisting of a photodiods a?^d a photodetector and 
r,3pr®ses:sting the presence or absence of the disk 4 
mi;yantea in the apparatus. This disk d®t®ctio?j signal is 
supplied to ths processor 22. To th® teitsiis^I S6 is 
also siipplied a FH detectiors signal Cross the EF detactor 
14. The RF detection sigs^al represents the presence or 
absence of s reproduced KF signal fross the disk 4, snd 
it is supplied to the processor 22, Further^ wher^ an 
operation switch (not shown | is operated, an operation 
is^p^st signsl is supplied to a terminal 2? and hesce 
through an operation inpiit interface 28 to the processor 

Fig. 3 shovjs a foritsat of data recorsSed onto the 
disk 4 by the disk recordirsg/reproducirsg apparatus 
hsTlng the above construction. This forrsat is the 
sssise as the CD recording format noted above. Irs the 
SKsbodisKent shown in Fig. 3, Cour data fssssasical pieces), 
fcr instance, have been recorded onto record areas of 
the disk 4, and mon-record areas succeeds the record 
areas. In Fig, 3 the abscissa represents the distance 
oi a point on the disk frosts the inner periphery thereof, 
i.e.., the distance of the track in the longiti^dinal 
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direction, and th& ordiBate represents th® total time. 
M^^ represents the data {snusical piece) number, P pose 
tinie, T^^^ point of starting tlie recording ol= ssch data 
(jKUsical pisceh and point of ending the 

recording. The dashed plot represents the overall 
recording tij^ie^ and the solid plot represents the 
recording tirse of each data (musical piece). 

The procedure of prodisction of a list of recorded 
data recorded onto the disk 4 will no\^ be described with 
reference to the flow chart of Fig, 4 .> 

Referring to Fig. 4, in a step A^, a check is 
done in the processor according to the detection output 
signal from the tentsinal 25 as to whether the disk 4 is 
jTiounted. If the disk 4 is not mounted, the routine goes 
via branch In this case, the apparatus is in a 

stand-by state.. If the disk is rrsoujsted, the routine 
goes via branch F to a step . 

In the step , the optical pick-up 5 is located 
at a position corresponding to the innerraost list area 
of the disk 4 and starts reproduction of the list area 
on the disk 4 from this position. At this tlETte, a check 
as to whether there is a list having been recorded onto 
the disk 4 is done in the processor 22 according to the 
detection signal of the reproduced HF signal by the RF 
detector 14 from the terminal 26. If it is found that 
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there is s recorded list to th© HF detection sigjssi 
;.ir» esse when there is a reproduced signslj the 

routine goes via brancli Y to a step A^^.. If it is found 
thst there is no rscorded list due to ths RF detection 
ssignsl wh®?^ there is no reproduced sisjjssl, the 

routine goes via branch ^ to a step A^. 

In the step A^g, the list r®cords<S onto the disk 
4 is read out, arsd the list information is stored isra s 
tisKe table on the list inf osriKStio?a met^orj 24, The 
rotitins thea goes to a next step, Ib the stap the 
csptical pick-up 5 contintEing ths reproauction in th© 
step jisrssps the list ares ajid then rsprodijces record 
data. A check as to whether there is data having been 
recorded onto the disk 4 is then done in the processor 
22 according to the RF detection signal frossi the 
tsrainai 26 representing the presence or absence of the 
reproduced HF signsl. If there is recorded data, the 
roiitine goes vis brsKch ¥ to the step If no data is 

recorded, th«2 roi^tine goes via branch H for processing 
'sf-ith disk isrithout record. 

In th« step k^, the recorded dats is sought 
within short periods of tissse by a s^sethodj for isistance 
disclosed in , 101 , 356 filed by the present 

applicant, in which the pcsint o£ ending th« recording of 
recorded dsta | shown at ^^^^^ in Fig. 3} with rsspect to 
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the disk 4 in a direction crossing the tracks with 
reXstive nioven^ent of the optical pick-up 5, The 
detection of the point of ending the recording is done 
with reference to the detection signal of the reproduced 
HF signsl supplied to the te:rmiTisl 26 » Hqtb 
specifically, the optical pick-up 5 is irsovssS relative to 
the dis}£ 4 to traverse one half of a distance L between 
the prsvailing track scanned by the beam and the 
outermost track. Then, that track is reproduced, and if 
the reproduced HF signal is found, the optical pick-up 
is fi-rther FSoved by L/4 toward the outs.rniast track. If 
no reproduced RF signal is found, the pick-up is jsoved 
by L/4 toward the irsnermvost track. Then the pertinent 
track is reproduced, and if the reproduced RF signal is 
found, the pick-up is rnoved by L/S toward ths outsrsnost 
track. If no reproduced HF signal is found, the pick-up 
is snovad by L/S toward the inner periphery., The above 
operation is repeated N (e.g., tii^es to traverse a 

distance of L/2^. If the reproduced RF sigBal is 
obtained fro:?? the pertinant track, the beatrs of the 
optical pick-up 5 is steered toward the o'Jtarmost track. 
If no reproduced HF signal is obtained, the beasrs is 
steered toward the innermost track. In this ^ajf, a srsall 
extent tack junip, e.g., a traverse for 5 tracks, is done 
repeatedly. When a track with the reproduced HF signal 
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is followed by a trsck ^'ithout signal, one track is 
jiisspsd frosji thst track with signal tOMrd the insserissost 
track. This operation is don® rapestedly^ ss^d the trsck 
^■ith signal followed by a track ^'itho^t signal is 
regar<Sed to foe the poirst of ending the reooreiiBg, When 
a track ^sfitbout signal if foIXved by s track with 
signal, one track is jusipsd frwis that track, without 
signal to'sfard the os^termost track. This operation is 
done repeatedly, and ths track %#ithout signal followed 
by a track with signal is regarded to be the point of 
ending the recordisig. When the point of eisding the 
recording is detected, the routine goes to a stsp A^, 

In the step A^, tisi^e code dats of the recorded 
data St the point of ensJisg th«; recording, i.e., dats 
represent ing the overall recording tisss 1^j^^g,,v. Isst data 
Imusical piece! number ^^^^g^. a,?sd recording time 
^MKlast ^^-^ (musical piecsl, is rasd out 

aftsr ju.^ping of one track or two tracks £roKs the pol?st 
o£ ending ths recording to^-ard the inrs^smcs t trsck, Isi 
this ^B-Y, dsta is reliably read out. Ths ro^itirse then 
goes to a step A^, In the step A^, the ti^sss code data 
is supplied through the t.ijs>e code reader 23 to the 
processor 22 » Further, a pose state is s^t i^p s^^ch that 
the beairs of ths optical plci<-up 5 j^sisps one track or tw 
tracks to^^ard the Ins^erinost track vhen a tack fe-ith the 



- 16 - 



0215133 



reproduced HF signal is followed by a track without any 
such signal. 

In the step h^, the last data recording tima 
'^■^ast stored in an address T^^^ of the time table 

{Fig. 5) on the memory 24, and the Isst data (musical 
piece J aimjbsr Hh^^^^^ ( irs this sxaisple Mh'^^^^ 4| is 
stored in ar. address HN^, Ths routine then goss to a 
step A^. 

In the step , the isst data (musical piece) 
recording start tiine (in this exsiDole. 

toe (last) ^ e^^i-v-i^s 

'^tocUr^ is calculated in the processor 22 as 
'^last " '^MNtoc(tast) 

and the result is stored in a correspondis^g address (in 
this sxan-ple., ths address oS data nvsxiher Hti,^} of the 
tisne table, Tha roxitine then goes to a step Ag . 

IB the step Ag, a pointer MxNP of ths data 
{musical piece) number to be searched is initialised to 
'^'^^last ^ ^'^^^ = ^^H.;^^^), and then the routine goes 

to a step 

In the step A^, X is siibtracted tro^xi MNP, and 
the pointer is advanced. The routine then goes to a 
step A^^^. 

In the step A^Q, a check is done as to ?»fhether 
MJ^P = D, If it is 0, the routine goes via branch Y, 
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thus bringing an end to the operation of the tisK© table 
production. If not, the routine goes via feraach M to a 
step ^^j. 

Ik the step A^^, th& coRtemts of the data 
^>usicsX piece I s^ussber t-l^e table ^itla t.h® HN'F increased 
by 1, i.e., '^tocl^'P^-i)' stored in ^ register, in 

^^hich is stored position informtion for shifting the 
opticsl pick-isp 5 toward tbs inner periphery of the disk 
^ (the position of the register feeirsg referred to ss 
tgl. The routirse then goes to « step h^^. The contSRts 
Gf the data CsisusicaX piece) nnmh&r tisse table with the 
MI^P increased by 1 srs already Kno^n. 

In the step A^^, an off-set tlsse T^^ ^^hich is 
selected by taking the shortest data Cstusicai piece) 
length or pose tii^s into considerations is sisbtracted 
froKs Tg, ana the resultssi^t value is set as nsw Tg, That 
is,, a process 

U performed. The roistirse then goes to a step A^^, 

Ir, the step A^^, the point of set ii^ the step 
A^^ is sought. That is, the optical pick-up 5 is shoved 
fros?! the position of ending the recording st ^hich it is 
in the pose after toward inaer tracks ok the disk 4 to a 
point of Tg determined in the stsp A^^.. This sccassing 
is; dosise using a sssthod disclosed in SB~A"2 , 127, 176 
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filea by the applicant. The routine then goes to & step 

In the step A, ^ , a check is dons as to wl^ether 
the data Cmissical piece} nufnber MNR at the sought point 
is equal to the pointer mP deterrsined in the step . 
Xf they are equal to each other, the routine goes vis 
branch Y to a step A^^. If they are not equal, the 
routine goes via branch N to s step A^^. Mjen the point 
of Ts is sought from T^^^^^, for instance, xv'ith MNP MNH 
in the first loop, the optical pick-up 5 enters the ares 
of MN « 3 ia Fig, 3. 

In the step A^^, the time code data at the 
i?ought point is read, and the time ^',j.53^^-^5,,p| of starting 
zhe recording of the pertinent data (musical piece) 
nuss^ber HN? is calculated fro.^ the overall recording time 
T^^ and recording tinie T^^^ of the data (musical piece) 
nusrsber at that point. This process is expresssed 

toe (MNP I ^'^'^^^ obtained is stored in the corresponding 
csddres area of the time table. Thereafter, the routine 
gees back to the step and the operation is repeated. 
In the step the data (srtusicai piece) nursber 

MKE St the sought point and pointer are compared 

vith each other. If it is found that Vim < MNR, that 
is, if it is determined that the next data (niusical 
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piece I nysiber ares has not yet besn sought, the routiae 
goes via branch ¥ to a step A^g. If M!^T > I'SI'^R, it is 
dstsrsTsinsd that the nsxt data C^sst^slcal piece I nuEsber 
&ras is traverse?!, snd the routisie goes vis Ijrsaoh ^ to 
a step Aj^g, 



to 



sho^'ing the point to be sought to deterssin© ns^ T^. 
This operation is e^sprsssed ®s 

Here, T^^ < T^^. Then, the routine goes back to the 
step A^3. 

In the step h^^, ths off -set tiise T^^ is 
subtracted from slsowlng the point to be sought to 
deterjKine new Tg , This operation is expressed as 

Thsn, the routine goes back to the step A^^, 

The sequence of operations in ths ^bove steps is 

perforjsed in the control operation processor 22 „ 

In the above process, a tisie table %?lth list 

laformstioj^ is provided irs the 5s?srsory 24. Iss this 

iastsKce, the tirse table is «s shown in Fig. 5. In Fig. 

5, represents the data fismslcal pi«c®| n^^ber, and 

^.^g represents the first data (j-s^ijsicsl piece | aussber. 

Irs ths above list preparation procedure, the 

point of ending the recording of recorded dsta ok the 
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disk 4 is detected, ths point o£ starting the recording 
of that data (musical piece) is sought, and then the 
;.l5TU5?ed lately prscading data area is sought, whereby the 
paint of starting the recording of that data (rnusical 
piece) is obtained. In this vay, the time table (list) 
of ths recorded data can be produced within short 
periods of tisne in the mes^ory 24, 

With the non-erasable pOv«!tscript type optical 
disk 4, it has been isr.po»sible to record a list in a 
list area of the disk 4 unless all data has been 
3:£corded, In the above list preparation procedures osi 
the other hand, it is possible to produce a list within 
short periods of time under control of the system 
controller 1, and it is possible to access the recorded 
data on the disk 4 with reference to list information 
read out fror.^ the snernory 24. 

In the mean time, the recorded data can be x^ead 
cut even during the process of searching the point c£ 
ending the recording in the step of the list 

preparation routine described above, and it is possible 
to reduce the number of cycles of ths subsequent tiiise- 
consiiBing see>:ing operation by obtaining the poii^t of 
starting the recording of the recorded data read out at 
that tisT?e arsd storing it in the pertinent ti?r.s table 
address., In this way, it is possible to reduce the list 
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prepsratisirj time. 

Further, the recorded data sssay bs re&d out eves 
d^iring the seeking operation in the step A^^^, and if the 
r<^ad~out dsta {ssusIcseI piece) jiumber coincides «ith the 
ps.>ir5ter .%NP even befors perfect reaching of ths point 
t,.. the seeking operation may be ended by obtaining the 
point of starting ths recording of data shown by the 
psjinter M?<.5p. F?irther, even in esse ^heo the read -out 
a&ta |n?usicsl piece) nus^ber is sot coinoldsnt with the 
pointer ^iiip, Sinless there is no pertinesst tisrse table, 
the process tis^e can be r&duceA by storing the obtsifsed 
point of starting the recording of the dats {stsusicsl 
piece} number in the ti.-ss table. 

When additionally recording net^ data onto the 
disk 4 after preparation of the tl5?^e table, a new time 
tsble nsay be sdded to the sisesiory 24, 

Ft^rthsr^ ^^hen recording a list in a list srves of 
th® disk 4 after end of recording of dats on the disk 4, 
list information is read out from the tis^e table on the 
ssesTsory 24, and the list is recorded onto the disk 4 in ® 
pradetermned forssula as shown, for instance, in Fig. 6. 
lEs Fig. 6, m represents the data Csssjiaicsl piece) 
n^ss^ber, the first data Cjs?usic«I piece! number and 

MhS the last data {musicsl piee©| oisnsber. 

l«'ow, the operation of recording dsta onto the 
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disk 4 in the disk recording/reproducirsg apparatus will 
be described. 

Fig> 7 is a block diagrajn showing the inner 
construction of the encoder S. Referring to Fig, 7, 
data provided trois the interface 8 is supplied to an 
input data interface 31 throi^gh a terrsslnal 32, and time 
code data is sijpplied from the tiirse code generator 11 
through a ters^inal 34 « The interface 31 tesnporariiy 
stores the input data and also performs exchange of time 
code data and recorded data. The output of the 
interface 31 is supplied to a pattern converter 34 for 
converting data into a predeterniined pattern suited for 
recording. The output of the converter 34 is processed 
in a parallei-to-serial converter/xncdulator 35, which 
performs parallel"- to- serial coiwersion and mcdulation of 
data, and the output of which is supplied to the 
modulator 12 through a terminal 36. The output of a 
reference signal oscillator 37, which generates a master 
clock for determining the operation of each block, is 
s^^pplied to e timing signal generator 38 and a sync 
signal generator 39. To the sync signal generator 39 
are fed a rsproduction sync signal |C in Fig, 8} from 
the decoder 10 through a terminal 40 and a 
SYnchronisation persisisslon signal (D in Fig, 8} frons the 
system controller 1 through a ter^^insl 41. To the sync 
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signal generator 39 is further supplied through a 
tsrntinsl 42 a sync off-sst signal for ca??sperssating for s 
a^slsy time from an irsstant of the reading of records«5 
data IS^I (See A in Fig, S) on the disk 4 by the optical 
pick-up S till the estsblisj^eat of the reproaucsd 
decode signal {B in Fig. S) of the SecQder 10. The sync 
sigsisl generator 39 also perfo™ cossspsnsation for the 
t» delay in the dsta procsssing in th® eijccdsr 9, An 
es^coder sync sign&l {B ±b Fig. B| fro^ the sync signsl 
generator 39 is obtained through a terirsinal 4 3 and 
su|>plied to the tijse code generator II &nd other 
eoi?5ponents. An encoder o'Jtput on-timing sigssal is^ 
Fig. 81 obtained through s terminal 44 is supplied to 
the systen^ controller I, The output of the signal 
gsssrator 39 is supplied to the timing slgnsl genersfor 
38 for generating various timing signals for internal 
operations. The signssl generator 38 supplies tlrjsing 
signals thereof to the interface 31, converter 34 snd 
parallel- to- serial converter /ssodulstor ,35 respectively, 
Th:« sync signal frosn the sync signal generator 39 is 
al.^o sxspplled to the pattern converter 34 for insertion 
or a sync pstterss of data, 

In the recording of data onto the disk 4, a 
check is first done by the systesri coatrollsr i as to 
whether thsre is dats recorded onto the disk 4, on ^hich 
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to record the data. If the disk 4 is a iion-recorded 
one, the optical pick-up 5 is jTiOved to the first data 
rscording area (on the inner periphery side) to start 
the recording of dats under control of the tisning signal 
from the encoder 9. 

If data is recorded in sll the recording areas 
of the <3isk 4, the recoridng operation is stopped. 

If there is rsstsaining recording arsas so that 
additional recording of r.ew dats is possible although 
some data has been recorded {see Fig. 8).. the additional 
recording of new data is done based on the following 
procedure . 

The operation of the additional recosrding will 
bs e-xplsined with reference to the tiina chart shown in 
Fig, 8. 

First, the optical pick-up 5 is sioved to the 
point of ending the recording of the recorded dats, and 
the tine code of the last record SrsmB is read out to be 
stored under control of the systesn controller 1. 

Then, the optical pick-isp 5 is retracted toward 
tns inner periphery of the disk by a number of fra,sies 
necessary to ensure sufficient synchronisation at the 
tirae of the additional recording {for instance, one 
track I . 

Then, an "on" synchronisation permission signal 
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as shown in S in Fig. 8 is provided to synchronise the 
encoder 9 to the reproduced syrjc sigrssi (C in Figv 8) 
from the decoder IG. This synchronisation psrssission 
signs2v is stjpplied from the systesTs cos?traller X to the 
sincodsr 9, l^ith this synchronisation peosission signsl, 
the repro52uce<l syrsc signal is synchros issd to the 
interasi operation tilling of the encoder 9, &ud the 
es^coder sync sigrssX {B in Fig, B) is synchronixed to the 
reproduced sync signal. At ths ssnss ti!?i®, the delay 
tiK?e d is corspensatsd for sccording to the sync off-set 
signal. As a result, the encodsr sync signal «s showti 
irs E in Fig. 8 is provided ^ which is synchronised to the 
reproduced sync signal from ths point and is 

costspansatsd £cr the delay tiirse d. 

Further J an encoder output on-t isssisig signal in 
^-hich the delay time in the signal processing in the 
encoder 9 has been coTs^penssted as Bhown in F ist Fig, 8 
is supplied from the encoder 9 to the system controller 
I* 

Further,, the system controllsr 1, which 
is reading th« tirs^© code data of the rsprodisced decoder 
signal {B in Fig. 8), executes g check, at the instant 
whan tijse code data one fraisie before th© tim® code dsts 
of the end-of-recording frsise f point in C in Fig. S|, 
as to whether it is possible to record the data onto the 
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disk 4. 

If the system controller 1 judges at this tisse 
that the recording is possible, it starts recording 
operation send out a cojsiisand signal) with 

reference to the time code data from the decoder signal 
af:cordiDg to the tisising signal frojn the encoder 9 (F, G 
Ib Fig. 8)* 

At this tisne, an encoder output "on'" signal as 
sb.own ir. G in Fig, 8 is provided frosTj the encoder 9 to 
the systeKi controller 1. Also, a record signal (H in 
Fig, 8) is provided as the encoder output. Thus,, the 
recording of data onto the disk 4 is started.. The 
record signal is provided with a delay cox-responding to 
the delay time in the encoder 9 as shown in H in Fig. 

Th-us, the record signal is synchronised such 
that it is continuous with respect to date already 
recorded onto the disk 4. Thus^ new record data [0^1 is 
recorded without any blank but right after the recorded 
data [D^J as shown in A in Fig. 8> 

As has been shown, in the disk recording/ 
reproducing apparatus, the encoder 9 is synchronised to 
t5ie x'eproduction sync signal at the decoder 10 and is 
also cojrspensated for the delay tisse in the signal 
procebssing in the decoder 10 and encoder 9, thereby 
providing the encoder output ^on" timing signal. Thus, 
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it is possible to perfoit stable and conttaous recording 
of the new record data I ] iwdiateiy after the 
already recorded dsta I K 

Therefore, there is no possibility of drop-out 
cf data due to duplicate recording or non-continuo?is 
rscordlns st the time of additions! rscordlBg. Is^ tbis 
way, it is possible to sliminate generation of error st 
the tisns of tha reproduction and obtain highly dersse 
recording, 

Now, a description^ will be mads of the opsrstion 
of producing time code data of ns%? record data 
contirjuous to time code data of recorded dsts %?hen 
SiMltionally recording the ns^^ record data togetl^sr with 
the tiiT^e coda data iTOdiatsly after the rscorded dsta 
on the disk 4 with tha disk recording/reproducing 

First, the inner construction the tlsrss code 
d^^ta generator 11 for generating th® tisse code dsta will 
bs-:. described ^ith rsfereace to the block diagram of Fig. 

Referring to Fig, 9, tL^e coiSe i^itisl valise 
presst data which is sssw time cods setting data and 
operation co.TOnd signals nxsoh a® start and stop 
ccmmnds sre sispplied fro^ the system controller 1 to a 
time code generation controller 46, To the system 
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controller 1 sre supplied key operation input signals 
obtsined by operations of a start key, a stop ksy^ a 
d;.5ta (ffiusicai piece) number change key and an index key. 
The preset data consists of data {niusicai piecs) nuniber 
{I'm), overall recording tinie {TIME) of the data 
(musical piece) nun^ber an6 overall recording tis^e 
CATIMS) from the point of starting the recording of data 
onto the disk. 

To the controller 4 6 are connected first to 
third tiine code systeirs cods output registers 4? to 43, 
in which the tiiue code data is tsnporarily stored. The 
registers 47 to 49 respectively store the data (i^usical 
piece) number {TUQ} , recording tiine (TIME) of the data 
Cnmsical piece) number and overall recording tinie 
{ATIME). The dats fzoxa the registers 47 to 49 are 
processed in an arithmetic operator 50 which is 
controlled for operation by an operation control signal 
frora the controller 46. The data from the registers 4 7 
tc 49 are fetched in a parallel- to-serial converter/ 
shift register 51, to ^-hich a sub-code sync signal is 
sispplied as load signal from the encoder 9, With a 
fra;?je sync signal supplied as shift clock from the 
encoder 9 to the shift register 51, tijtse code data is 
s^spplied as serial data frosK the shift register 51 to 
the encoder 9. A control signal frojR the controller 4 6 
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is S5upplied to the shift register 51, and th© s^ib-code 
sync signal is supplied to the controller 46, 

NO'S?, the explanation of the operation of 
recosTdlrsg the tisr=e code of the jiew record date will be 
dsscribed with refsrersce to ths flow chart of Fig. 10. 

The systesn controller I csiises the time code 
rescuer 23 to fetch time code data CTt^Os, TIMEe, ATlMEe) 
at th® point ot ending the rscording of the recorded 
date. Here, TNOe represents the data Cii5usical piece) 
numher at the point of ending the recording, TIMSe ' 
rsprasents the recording tisje of the data ^stsusicsl 
piece I nurs^ber at the point of ending the recording and 
ATIHEa represents the oversll recording tinie at the 
point of ending the recording. The control operation 
processor 22 in the system controller I produces the 
prsset data frosrs the tisrse code dsta {T?IOe, TIMEe and 
ATIMSe) as follows. 

First, in case of additional recording by 
varying the data, ifmisical piece) numb&r iTUQ} , data 
{musical piece! nusnber (THO) of the preset dats is set 
to Ti"*?Os 1. This operation is expressed as 
T.^'0 ^ TUCte ^ 1 

Th® recording time {T^EI of the data (rsusical piece) 
aiss^hsr at this tirfse is set to zero, that is, 
TIME ^- 0 
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The overall recording time ^ AT 1MB) at this tlrrs6 is set 
to ATIRBe -i- If that iSf 

&TXMS ATIMEs ^ I 
In case of atMitionsl recording without 
variation of the data (musical piece) number (TNO), the 
preset data are sat as 

TIME ^ TIMEq * 1 
kTlHE ^ hTIMEe -f 1 
In case when recording is done onto the dissk 4 
^Hjithout recordsd data at a,llj the preset data are set as 

TIME ^ 0 
ATIME ^ 0 

The preset data as shown are supplied to the 
time code generation controller 46 of ths tisse code 
generator 11 of the system controller 1. 

Then, in a step S^^ in Fig. 10, the controllar 46 
effects s check as to whether the preset data have besn 
fed. If they have not been fed, the roi^tine goes via 
branch bringing about the stand-fay state. if the 

data have been fed^ the routine goes through branch Y to 
a step o 

Irs the step B^, the preset data {TNO, TIHE and 
ATIHE) fed to the controller 46 are set in the 
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respective registers 47 to 49, The routine then goes to 
s step B^, 

In the step 8^, the contrcsller 46 executes s 
check ss to whether s stsrt cos^and signs! h^s beers fed 
by the ccmtroller 19 of ths systesrs controller I, If the 
sigsial has not been fed, the routine goes via branch H 
to a step B^. If the signal has been fed. tl^e routine 
goes via branch ¥ to step B^. 

In ths step B^, s check is i^on® as ts whether a 
stop/start cosnsTsand signal frosrs ths systes?? controller 1 
has been fed. If the signal has not been fed, the 
routine goes back to the step B^. S£ the signal hss 
been fed; ths routing goes back to the step B^. 

In the step B^, the controller 46 executes a 
check as to whether s sub-cod® syac signsi has been fed 
froi^-5 ths encoder 9 to the shift register 51. If the 
sigsisl has not been fed, the routine goes via brsnch 
thus bringing sbosit the stand-by stste. If the signsi 
has been fed, the routine goes vis branch Y to s step 

In the step Sg , ths preset data (Tl^O, TL*IS and 
M:im} loa<Sed in the shift register 51 according to the 
sub-code sync signal is supplied as tiirss code dats 
stsited to the time code recording fon3?at to the encoder 
9 at the tisjsing of the frasse sync signal from the 
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encoder 9. This tistie code data is recorded together 
with new record data additionally recorded isrimedistaly 
after the recorded data onto the disk 4 as tij^ie code 
data continiious to the time ccsde data of the 
recorded data. Subsequently, the routine goes to a step 

In the step B^, a check is done ss to whether an 
updating cojtsnand signal, for updating the data (niusicsl 
piece J nurnbsr (TNO) has been fed frost? the system 
coritrolier 1 to the controiXer 46, If the signal has 
been fed, the routine goes via branch Y to a step Bg. 
If the signal has not been fedj the routine goes via 
branch H to a step . 

In the step Bg , the data in the registers 47 and 
49 are fetched in the arithnsetic operator 50 for 
opsrstions of TNO -s- I and AT I ME * 1, and new TNO assd 
AT IMS data are set in the registers 47 and 49, At this 
tijKs, the data (TIHE| is set to sero, and this data is 
set in the register 48 by the controller 46. The above 
operations are exp pressed as 

TIME ^ 0 
ATIME ^ J^TIMB -5- i 
The routine subsequently goes to s step B^^.. 

In the step B^, the srithmatic operator perforsus 
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opsrstions like th@ step soted above, and nei^ dats 
TIME and hTIMB are set in the registers 4? and 49. At 
this time, the contents the TMO dats sre unchanged. 
The operations srs expressed as 
TIME ^ TIME * I 

In the step B^^, tbs controller- 46 eKecutes a 
check as to whether a stop cotmand signs! has be.ers fed 
froiss the system controller 1 to the controller 46. it 
the signal has not been fed, the routine goes back via 
breach i^' to the step , If the signal has bsen fed. 
the routine goes vis branch thus bringing asi end to 
the tisse code deta output operation. 

The arithmetic operator 50 also performs 
sritl-snsetic operations on tisrse code <5sts in the pose 
t is^e , 

hB has been shown, ^?ith the disk recording/ 
reproducing apparatus at the tiK?e of additionslXy 
recording i^sv record data i^TOdiately sfter recorded 
data it is possible to produce time code data suited to 
a tls^« record farm&t which is the sas5^e foMt ®s ^ith 
the CD and sffsct addition®! recording of the new record 
dsta while fsaintaining the continuity of the dats ^ith 
the time code. 

Thus, with the disk recording/reprodxicing 
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apparatus capable of additional recording it is possible 
to record data in plurality of recording operations on 
a single disk 4 and edit the source si^e data at the 
tisKe of the recoraing. Further, since the time, code 
dat& of the new recording data is suited to the time 
code recording format, it is possible to readily access 
dats when reproducing the recorded data f rofrt the disk 4 . 

After new record dats hss been additionally 
recorded isrsnediatelj after the recorded data ^s'hile 
maintaining the continuity of the time code data, a list 
cf recorded data is produced iiri the list preparation 
procedure as described abova, and the obtained list 
inforriiation is stored in the ti£rse table sbovn in Fig. 5, 
In this %f5y, the tinse table can be changed. Further, 
after all data has been additionally recorded onto the 
disk 4, the contents of the time table can be mdulated 
ir.to a predetermined digital signal,, and the list of 
inforsTsation can be recorded in a list ar-sa of the disk 
4» 
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1. h ssethod of constrsictlng a list of rscorcled dats 

in a postscript type optical disk compxlsiag the steps 
oft 

detecting a point of ejsdisig the recording of 
recorded dsta recorded onto a disk? 

reading time code data at ssid point by essding 
tli# recording? 

obtsining a point of starting the recording 
throi^gh subtraction of the recording time of the last 
recorded data fxom the oversll recording tis^e sccording 
to ssid tiifse code datai 8.n& 

storing the obtained point of starting the 
recording in a tifne table o£ the pertinent data nusrsber, 
th<;*raby constructing a list of recorded data, 

2^ A sTssthod of constriicting a list of recorded data 

in a postscript type optical disk according to clains 1, 
whsrein a pointer showing a data ntsssber to ba searched 
neKt is initialised with the data number o£ ssid last 
recorded data, a point of starting the recording of 
recorded data of the data n-uirsber shown by ssid pointer 
is read out frons said time table and stored in a 
r®i?ister for seeking a value with ® predat®r^ined off- 
set frc355 the r®M-out point of start isig the recording.. 
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and the point sho^-n by the vslue of the register 
contents is soiight by advancing said paintex-. 

3, A method of constructing a list of recorded data 
in a postscript type optical disk according to cisim 2, 
vhersin the seek point is compensated tor the esse wJsesi 
the data niiniber after the seeking fails to coisscide with 
the poisiter, while vhesi said dats number coincides with 
said pointer, a point of starting the recording o£ said 
data is obtained and stored in said time table, 

4, A method of constructing a list of recorded data 
in a postscript type optical disk, according to claim 2, 
wherein the point of starting the recording of each data 
is obtained by repeating the seeking operation. 

5, A method of recording a list of recorded data in 
a postscript type optical disk comprising the steps oft 

detacting a point of ending the ' recording of 
recorded data recorded onto a disk? 

reading time code data at said point of ending 
the recording? 

obtaining a point of starting the recording 
through subtraction of the recording tis^e of the last 
recorded data frons the overall recording tin?e according 
to said time code data? 
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storing the obtairsed point of starting the 
recording in a tinje table of the pertij^ant dst® nusnber? 

initialising a pointer representing a data 
sn-usijber to be searched next with the dats nusrsber of said 
last recorsilesS data? 

■ reading out the point of st&rtijsg the recording 
of recorded data of the data rsumber represented by the 
pointer frofs said tiK?e table ? 

storing s point lor seeking a value with a 
predetermined off -set froiK the rssd-out point of 
starting the recording in s registar? 

seeking the point of the value in ssid register 
by advancing said, pointer? 

effecting cos^pensstion for the seek point when 
the dsts ni5i>sber after the seeking fails to coincide 
with the pointer while obtaining the poij^t of starting 
the recording of the pertinent data? and storing it in 
said time table when the data number coincides with the 
pointer? snd 

repeating the seeking operation to obtain the 
point of starting the recording of each data, thereby 
constructing a list of recorded data and recording it in 
s list area of the postscript type optical aisk. 
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